NEW DRAGON-FLY NYMPHS IN THE UNITED STATES 
NATIONAL MUSEUM. 
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By JAMES (т. NEEDHAM. 
Of Lake Forest College, Lake Forest, Hlinois. 


The immature Odonata in the United States National Museum have 
come together during a long period of years from many diverse and 
almost accidental sources. Save for a few specimens collected by Dr. 
Charles V. Riley, and sent to Dr. Hi. Hagen many vears ago. two 
Columbia River species donated to the Museum by Dr. H. Hagen. and 
а few Illinois species donated by myself, they have то hitherto been 
studied. Recently, while examining and naming the nymphs of this 
collection, it became apparent that some interesting undescribed forms 
were at hand. and that their careful study would throw light on the 
interrelationships of the groups to which they belong: and then the 
preparation of this paper was undertaken. 

Concerning the sources of the material from the National Museum 
hereinafter deseribed, 1 am indebted to Mr. Rolla P. Currie. of that 
institution, for the following data: 

A number of nymphs were collected in Arizona in the summer of 
1901 by Messrs. H. №. Barber and E. A. Schwarz; several bred speci- 
mens, and others, are from the collection of Messrs. Н. G. Hubbard and 
E. A. Schwarz, and were taken, principally. in Michigan, Florida. and 
the West; a large number of nymphs were contained in the collection 
of insects from Java made in December, 1596, by Mr. D. G. Fairchild. 
of the United States Department of Agriculture: single species were 
obtained in the Congo by Mr. J. H. Camp, ef Lima. Ohio: in Miya- 
zaki, Japan, by Rev. Cyrus M. Clark: in Nieuragua, by Dr. Charles 
W. Richmond: in the Galapagos Islands. by Dr. G. Bauer, of Clark 
University: in the Yellowstone, by Dr. С. Hart Merriam. and in Cali- 
fornia by Mr. Albert Koebele, of the Department of Agriculture. In 
addition to these there is quite 2 collection from various parts of the 
United States made by the United States Fish Commission, though 
the majority of the specimens belonged to species the nymphs of which 
have previously been described. 
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To the Museum material I have added from my own collection speci- 
mens of fifteen additional species representing seven genera in which 
uo immature stages have hitherto been described. "These are species 
that have eome from sources outside the geographical or systematic 
range of my former papers. They have been collected for me by 
generous correspondents and friends during the past ten vears. Some 
from Mr. Adolph Hempel were collected near Gotha, Florida, and in 
Удо Paulo, Brazil. Some from Mr. F. G. Sehaupp were collected at 
Shovel Mount, Texas.: some from Mr. F. C. Willard, at Tombstone, 
Arizona; some bred speeimens from Stanford University collection 
were sent me by Prof. V. L. Kellogg: and good finds of single species 
were made by Dr. John M. Stowell, at San Jose, California, Mr. E. B. 
Williamson, at Fort Wayne, Indiana, Prof. R. C. Osburn and Mr. 9. 
Bethel, at Seattle. Washington. 
The following species are described herein: 


Suborder ANISOPTERA. 











Species. Loeality. Collector. 

1. Gomphotdeumtaginatus ....--..--------- Shovel Mount, Texas... F. G. Sehaupp. 

2. РАуПОСОТ ОО ра? Gongo Ne E e a e M J IT. Camp. 

3. Ophtoio DENIM E c E Lake Tahoe, California ..... Hubbard and Sehwarz. 
i. төн рын аа Idorida MN Do. 

5. Gomplius eonfraternus? GRAMM pum Orec ont СОНА Samuel Henshaw. 

6. GomplütsssobuPm use ЕИ Seattle, MNusnington 252. ae R. C. Osburn. 

7. Dromogomphus spoliatus... Fort Wayne, Indiana ....... Iz. B. Williamson. 

8. StaurophMgoum теша NIGATARINE coos. cee D Charles W. Riehmond. 
9. fwar longipes? E. o с, _ RAD NG ate eee e c) Hubbard and Seliwarz. 
10, Har dtu WAV qw 666 D.G. Fairchild. 

11. ел ОИЕ. ааа ee Chatham Island (Galapagos) G, Baur. 

12. Cond Uem toD ODISSE аас Yellowstone cc инн C. II. Merriam. 

ІЗ COPECO ИО ЕНЕ. аа. ма. . «We wee ATIZODH o: er EE F. C. Willard, H. S. Barber. 
14. PALOI И гек. Callginid s еы E, A. Koebele. 

15. НОВЕ лыт сен DEX diy. аек U. 8. Fish Commission. 
1G. Rhyothemnis WII? s... ec cc ee Juve ... Pd ee eee тИ D.G. Fairchild. 

I. conan cs acs EE По сы Ar M Do. 

ls. Orihemis ferruginea* D .. дн ВО. Deas. F. G. Sehaupp. 

19. Orthetrum —— “рр core n Java ЕТИУ р.а. Fairchild. 
20. ЮРИИ л Жж ЕРУ? toe weenie. EE doi c те M Do. 
21. Libellula, saturata® — California ЕОС J.M. stowell, V. L. Kellogg 
22. ВЕСИ ОИТ т dE Olympia, Washington ...... S. Bethel, 
PES Nympetru IST. иш © ERES. „..| Twin Lakes, Colorado ...... | Chauneey Juday. 
24. о eee Nila e cd eub s EE D. t£. Fairehild. 
25. АООТ о EE dO tcr —— E Do. 
26. Treaties Mno CWA . «... 98S... em ТОА en Adolph Hempel. 
27, ММ гай ШАШ А сс БТ 211]....... e ETA ро. 
28. PACU CUPIT LL so se у На Лаа”. . ЛИ... . eee. р.а. Fairchild. 

Suborder ZYGOPTERA 

99. еен. опасни ee F. C. Willard. 

90. Argin Florida Es etre cee Adolph Hempel. | 
9l. Jus 4M у E Ж tocky ОПП Пе c... S.A. Forbes, T. D. A. Cocker- 

| el, and others. 

ЗАТАИВ CE EE ТОГТОН. ocu Adolph Hempel. 

oo. LAEVAS RT. "Texas ME F. G&G. Schaupp. 

81. Aeanthagrienmehakferum* 0 Brazil А: ee com ecc" Adolph Hempel. 

35. Hesperagrion Ju tevodo. Pies C ТОПАС ee ee F. C. Willard. 

86. еро р T ee Porto RICO ОСТИ August Busck. 





Among these it will be observed are fifteen genera of which no 
nymphs have been described hitherto. New types of nuymphal struc- 
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Imremreovepresentad bw Nos. 173. S. 14. 16, is. 23, 21. 29. and 32 of 
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the list. In addition to the above there are ineluded in this paper 
additional deseriptive notes or figures, or both. of the following species 
which have already been noticed elsewhere: 


Species, Locality. Collector, 
— — 
O NNS т Лара... eve б. М. Clark 
E OE T T S sa NAS T. D. A. Cockerell 
su EUROLE e 5... .................... WOTA ОО ИНИНИ D.G. Fairchild. —— 
40. Jiuponeura tugemt.......llll... rl iss BOVEM SICO ааа. T. b. A. Coekerell 


Names followed by ? in the above list are of doubtful specific deter- 
mination: the species marked with * were bred by the collector named. 
That so many not bred are not marked with / is due to the fact. that 
I have been able to examine satisfactorily the venation in the nymphal 
wings and to recognize the species thereby. This means of determin- 
ing miscellaneous nymphs is of remarkable value. It has not been 
used by other authors, and was not used by myself in the work done 
for my earlier papers. [ts application requires well-preserved speci- 
mens old enough to have the adult venation well developed vet not 
near enough transformation for the wings to be crumpled within their 
sheaths. Jf the cleaner, more transparent (more recently moulted) 
nymphs be selected, and their wings carefully removed by cutting off 
at the base with a sharp razor, mounted and examined with a micro- 
scope, the venation may be studied in them almost as well as in the 
adult. Save for ultimate fusions (as of the sectors of the areulus) the 
correspondence is exact. 


Әта Уу CGON PETN 215. 
GOMPHOIDES STIGMATUS Say. 
Pigg ew N VIIT, fig; 1. . 


Nymphs and exuviæ and imagos, the last in some numbers, from 
Shovel Mount, Texas, collected by Mr. F. G. Schaupp. 

Length 34 mm., abdomen 23 mm.. hind femur 5.5 mm.: width of 
head 6 mm.. of abdomen 7 mm. 

Jody elongate, depressed cylindric, hairy at the sides. Head thick. 
pointed and declined in front, with sear-like corrugations behind the 
eyes, and a conspicuous bare sear on either side of the median line in 
the rear. Antenne declined upon the labrum. the two basal segments 
globular, the second half ах large as the first. the third twice as long 
as both basal together, depressed, clavate, ineurved at the apex, and 
scurfy hairy along its thick margins, the fourth segment a conspicuous 
upturned conic rudiment about as long as the second segment. Labinm 
(Plate XLII, fig. 1) of moderate size, the hinge reaching posteriorly as 
far as the mesothorax, mentum very gradnally widened to the bases of 
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the lateral lobes. Median lobe very strongly convex, nearly semi- 
eireular, with a long fringe of flattened scales along its free border. 
Lateral lobes rather short, stout. Movable hook long, arcurate, end 
hook short and strong and moderately incurved. Inner margin with 
a series of about a dozen minute quadrangular teeth, diminishing in 
size proximally and extending upon the base of the end hook, where 
the last two or three are likewise smaller. у 

Thorax somewhat compressed. | Prothoracic disk flattened, continu- 
ing the slope of the top of the head, bearing a pair of large bare scars 
connected by a line across the middle. Legs closely appressed to the 
body. the fore and middle tibi; very hairy and armed with small 
recurved burrowing hooks. Middle legs slightly closer together at 
base than are the fore lees, and about half as far apart as are the hind 
legs. Wing cases reaching the middle of the fourth abdominal seg- 
ment. 

Abdomen widest before the middle, slowly tapering to the tip and 
little depressed. Dorsal hooks on segments 2-9 regularly increasing 
in length and sharpness posteriorly. Lateral spines on segments 7-9 
minute, straight, appressed, much smaller than the dorsal hooks on the 
corresponding segments. Middle abdominal segments of equal length, 
segment 8 slightly longer, 9 one-fourth longer. and 10 one-half longer 
than these. Appendages as long as the ninth segment, slender and 
sharp, the laterals scarcely shorter than the others. The ventral lon- 
eitudinal grooves of the abdomen end just within the lateral spines of 
the ninth segment. 

But one of the nymphs is in a sufficiently good state of preservation 
for making out the venation of the wings, but in this one I have been 
able to compare the venation in close detail with that of the wings of 
Gomphoides stiguatus, and have found entire agreement, 


PHYLLOGOMPHUS ZETHIOPS Selys? 
Plate XXXVIII, figs. 2, 3. 


** No. 28914, Congo, J. H. Camp." Length 42 mm., abdomen 30 
mm., hind femur 5 mm., width of head 6 mm., of abdomen 9 mm. 

Body elongate, widest across the middle of the abdomen, moderately 
depressed. Head depressed, rather broadly triangular, with obtuse 
angles. Labrum prominent, with a dense fringe of tawny hair that 
is continued laterally beneath the eyes, ending there in a long, con- 
spicuous tuft. Осе well marked, the lateral ones touching the eyes. 
Labium (Plate XXXVIII, fig. 3) reaching posteriorly as far as the rear 
of the prothorax; mentum flat, with parallel side: median lobe angu- 
lately concave in front, its border armed with about a dozen spinelike 
teeth on each side that are longest externally; lateral lobes moderate, 
with long movable hook; end hook arcurate, slender, with a com) of 
12-15 straight spinelike teeth on its inner margin, longest proximally, 
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where they suddenly end opposite the base of the movable hook. Three 
seurs (areas destitute of the general seurfiness of the skin) upon the 
rear of the head. with a low transverse ridge on the rear of the head 
behind them. 

Prothorax depressed, with a pair of large dorsal sears. Legs short: 
burrowing hooks of the fore and middle tibi well developed: tarsi 
2:2:5-jointed: femora and tibie with lateral bare lines. and lateral- 
fringes of long hair on their edges. Wing cases reach the middle 
of the fourth abdominal segment. 

Abdomen bare: segments about equal in length as far as the ninth, 
the tenth triquetral. twice as long as the ninth; appendages almost as 
long as the ninth segment; equal. Dorsal hooks on seements 2-8, 
pointed on 2 and 3, obtuse on 4-7, pointed on Sand 9, and longest on 9. 
Lateral spines on segments S and 9 short, divergent. Prominent lat- 
eral scars on segments 3-9. 

A single full-grown specimen, taken at the beginning of transforma- 
tion and pinned. It is a highly interesting form, very distinet from 
all that have been described hitherto. I have referred it to Z% yllo- 
gomphus because its size and its locality. allow this, and especially 
because І have been able to observe what are practically the adult 
structures in wings and antenne, and these correspond very well. 
Unfortunately I have not seen the adult ?AyMogomphus. and have been 
obliged to make my comparisons with the printed statements not 
very detuiled—of published descriptions. By removing the wines of 
one side from their loosened sheaths, softening them, and then spread- 
ing them out—an exceedingly delicate and tedious operation — I have 
been able to make out enough of the details of the venation of the 
adult to admit of settling the question of the correctness of the generic 
reference, at least, by anyone who has the adult PAyllogomphnus for 
comparison. 

Ante and post nodals are in the fore wing 17 and 12, and in the hind 
wing [2 апа 16, respectively. The triangles and sipertriangles aro 
free from cross veins. The triangle of the fore wing is followed Бу 
9:8:2:3:2:3 and then an increasing number of cells; of the hind wing, 
ру d:579:2:2:8:813:3 and then an increasing number. The bridge is 
long and there are in both wings four included cross veins. between 
the subnodus and the oblique vein, and about three others included 
before the subnodus. The stigma has a brace vein at its inner end, 
and covers five cross veins besides (shown clearly only in hind wing of 
this specimen). In the fore wing there are eleven unbisected cells in 
the fork of veins M, and M,. There appear to be three medio-enbital 
cross veins before the triangle in the fore wing. and two in the hind 
wing, and the cubitus seems to run to the hind angle of the triangle 
without being angulated in either wing. There is no unal loop. veins 
A and A, being rather wide apart at base with two cells between 
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them, the number between increasing toward the hind margin. The 
anal triangle is three-cclled. In the relative length of the apical seg- 
ments of the abdomen the nymph seems to resemble Phyllogomphus 
rather than Vewrogomphus. 


OPHIOGOMPHUS BISON Selys. 
Plate XXXVIII, figs. 4, 5. 


Cast skin of female bred specimen. Collection of Hubbard and 
Schwarz, Lake Tahoe, California (no date); also, a cast skin of a 
male imago with fragments of the imago in alcohol; also two nymphs, 
one of whieh was very near transformation. 

Length, 28; abdomen, 17 mm.: hind femur, 45 mm.: width of head, 
5.5 mm.; of abdomen, 8 mm. 

Body stout, moderately depressed, skin granulate; face strongly 
declivous: antenna with third segment strongly flattened, twice as 
long as the two basal segments together; segment four very rudimen- 
tary; a hairy tuberele between the base of the antenna and the eye; 
labium (Plate XXXVIII, fig. 5), with the mentum a little longer than 
wide; sides parallel, strongly contracted at basal third; median lobe 
well rounded with a border of flat brown denticles and a fringe of thin 
scales; lateral lobe small with a short stout movable hook and no end 
hook at all. but the end obtusely rounded and the inner edge straight, 
armed with a series of numerous minute, quadrate denticles. A trans- 
verse row of scars across the rear of the head, ending laterally upon 
the summit of the prominent hind angles. Legs short, thinly fringed 
with hair on their edges; burrowing hooks of fore and middle tibiæ 
small. The wing cases reach the base of the tifth abdominal segment. 

Abdomen stont, chiefly narrowed posteriorly on the eighth and 
ninth segments; segments of about equal length as far as the ninth; 
the tenth much shorter. especially on its dorsal side. Appendages 
longer than the ninth segment, the superior declined at tip, as long as 
the inferiors, laterals one-fourth shorter. | Lateral spines on segments 
6-9 well developed, fringed with tawny hairs externally. Dorsal 
hooks strongly developed on segments 2-9, ereet оп the fore. and 
posteriorly directed on the hinder segments. 


GOMPHUS MINUTUS Rambur. 
Plate ХХХУШ, fig. 6. 

Male and female specimens bred. Collection of Hubbard and 
Schwarz, Crescent City, Florida. 

Length, 30 mm.; abdomen, 20 mm.; hind femur, 5 mm.; width of 
head, 5 mm.; of abdomen, 6 mm. 

Body slender. Skin seurfy pubescent. Antenna with the slender 
third segment four times as long as the second, the first twice as long 
as the second, the fourth segment a very minute rudiment. Labium 
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(Plate XLIII. fig. 2) moderate, reaching posteriorly between the bases 
of the fore legs: mentum one-third longer than broad, slightly widest 
in the middle and tapering both wavs to the ends: median lobe narrow. 
convex, with a dense fringe of long scale-like hairs: lateral lobe short 
with stout movable hook, arcuate end hook, and about seven quad- 
rangular teeth on the inner margin. largest in the middle. sinele 
microscopic кейе arising. from the notches between the teeth. — 
of head with a transverse line of sears. 

Dorsum of prothorax with two confluent sears. Burrowing hooks 
moderate: legs scantily hairy. Wing eases reach the base of the fourth 
abdominal segment. 

Abdomen lanceolate, slightly depressed, with mnltiple scars on seg- 
ments 3-9; lateral spines on segments 7-9. increasing in length poste- 
riorly, those of segment 9 one-third as long as the tenth segment. 
Dorsal hooks wanting: there is a trace of an impressed median line on 
segments 4-6, and of a scurfy ridge on segments T-9. Appendages as 
long as the tenth segment, and about equal each to each. 


GOMPHUS CONFRATERNUS Selys? 


"Crooked. River. Oregon, 21st September. 1575. No. 540b. Hen- 
shaw.” 

Length, 25 mm.: abdomen. 17 mm. ; hind fenmr. 6.5 mm.: width of 
head, 5.5 mm.; of abdomen, 7.5 mm. 

Body lanceolate, depressed. hairy on edge of elvpeus. sides of 
antennz, sides of the head below the eves, tibi: externally. and lateral 
margins of the abdomen. Skin scurfy pubescent. Second segment 
of antenne half ах long as the basal segment. the third segment five 
times as long as both basal together. the fourth segment a minute 
rudiment. Mentum of labium (Plate ХІ. fig. 8) with parallel sides: 
median lobe very slightly rounded, densely fringed with hair-like 
scales; lateral lobes short, arcuate, with long movable hook, and 
short moderately incurved end hook six to nine quadrate teeth on the 
inner margin, diminishing in size toward the base. 

Burrowing hooks of fore and middle tibie strong. Wing cases 
reaching nearly the apex of the fourth abdominal segment. 

Abdomen laneeolate, widest across the middle, regularly tapering 
to the rather acutely pointed apex, with low. flat triangular pointed 
rudiments of dorsal hooks on segments 4—9, better developed posteri- 
orly. Lateral spines on segments 6-9, increasing in length posteriorly, 
those on the ninth segment reaching the middle of the tenth segment. 
Appendages longer than the tenth segment, the laterals slightly 
shorter than the others. 

I think the supposition as to name a very safe one, since the nymph 
clearly stands in about the same relation to that of (7. ууч н йик 
as the imago holds toward the imago of that species: this is perhaps 
the commonest Gomphus of the Northwest coast States, 
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GOMPHUS SOBRINUS Selys? 


Several exuviie were collected by Prof. R. €. Osburn at Seattle, 
Washington. This species occurs there, and is the only described 
regional species to which nymphs of this type can be supposed to 
belong. 

Length, 40 mm.: abdomen, 27 mm.: hind femur, 5 mm.: width of 
head, 6 mm.; of abdomen, 5 mm. 

Body elongate, depressed, smooth. Third segment of antenna hairy 
along its edges, more than four times as long as the two basal. of 
which the first ts twice the second in size; fourth segment a minute 
rudiment. Labium (Plate XLIII, fig. +) rather broad, mentum slightly 
widened anteriorly: median lobe slightly rounded on front margin 
and densely fringed with hairlike scales: lateral lobe short. stout, 
abruptly narrowed bevond the movable hook, where it is sharply 
incurved to form the end hook, before which on the inner margin ave 
4—5 low. broad teeth, increasing in size proximally. Hind. angles or 
the head prominent, marked with narrow scars: hind margin. with 
three broader sears. 

Burrowing hooks small. Wing cases reaching the base of the 
fourth abdominal segment. 

Dorsum of the abdomen with distinct impressed median line on 
segments 3-6, a pair of transverse small brown spots on either side 
the line on each of these segements: a flat, triangular rudiment of a 
dorsal hook on the apex of the ninth segment, perhaps also on the 
eighth. Prominent lateral spines on segments 6-9, about equal in 
size, those of segment 9 one-third as long as the tenth segment. 
Appendages longer than segment 10, and about equal in length each 


to each. 
DROMOGOMPHUS SPOLIATUS Hagen. 


Exuvie, collected at Fort Wayne, Indiana, by Mr. E. D. William- 
son. July 16, 1901. Imagos were observed commonly, flying along 
the canal at the same place and time. 

Length, 24 mm.: abdomen, 21 mm.: hind femur, 6.3 mm.: width of 
head, 6 mm.; of abdomen, S mm. 

Body little hairy. strongly depressed, widest across the middle of 
the lanceolately pointed abdomen. Head depressed. wedge-shaped, 
pointed anteriorly, the labrnm nearly covered by the appressed and 
flattened antennæ. The two basal segments of the antenna are globu- 
lar. the first a little larger, the third is more than twice as long as 
both basal ones together, depressed and concave superiorly and 
incurved at tip. and scurfy hairy on the thick margins, the fourth 
segment a very minute ovoid rudiment. Labium (Plate XLIH, fig. 5) 
moderate, hinge reaching posteriorly as far as the meso-thorax, the 
mentum with parallel sides bevond the narrower basal third, the front 
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border of the median lobe slightly concave, with minute double tooth 
in the middle and with the usual fringe of scales; the lateral lobes short 
and stout with long strong movable hook and without end hook. but 
with 7-8 backwardly serrate teeth on the inner margin, diminishing 
in size toward the base. 

Legs depressed, hairy on edges, and marked with curved loneitudi- 
nal bare scars, the fore and middle tibiie armed with strongly developed 
and conspicuous burrowing hooks. The wing cases reach posteriorly 
ах far as the fourth abdominal seginent. 

Abdomen strongly depressed, lanceolate, widest across the middle 
and sharply pointed at the apex. Dorsal hooks rudimentary. repre- 
sented on segments 6-5 by low apical elevations and on 9 by an even 
longitudinal middorsal ridge, whose distal end is slightly projecting. 
Lateral spines on segments 6—9, on 6 very small, on T and 5 sne- 
cessivelv longer and stronger and a little divergent, on 9 almost as 
long as the tenth segment, sharp-edged and closely appressed. The 
middle abdominal segments are of about equal length, the eighth is 
slightly longer. the ninth is a third longer. and the tenth is balf as 
long as the ninth. Appendages as long as the eighth segment, the 
laterals a fifth shorter than the others. 


euubtaurnilyv 16550 IT NDÉN Hs. 
STAUROPHLEBIA RETICULATA Burmeister. 
Bate NANIN йез. 


“Nicaragua. Escondido River, 50 miles from Bluetields, September 
д, 1892," collected by Dr. Charles W. Richmond. * Found on pile 
near water.” 

Length. 51 mm.: abdomen, 35 mm.; hind femur, 9 mim. ; antenna, 5: 
width of head at front across eves Ө, across hind angles Smm.: of 
abdomen, 9 mnm. 

Body elongate, little depressed. not hairy. Head widest across the 
very prominent eves: antennie 7-jointed, pale; ratio of length of see- 
ments from base outward 1.5:1:1.5:1: 1.1:1.2:1.1._1шцзгиш promi- 
nent. rounder in front, with granulate upper surface. Face. with a 
submedian pair of low obtuse elevations: mandibles with a copspic- 
uous, shelf-like lateral prominence that is armed with numerous short 
curved spines pointing forward. Vertex with the ocellar tubercle, 
prominent, deeply bitid, ending above in two erect acute points: sides 
of head behind the eyes parallel as far as the rounded hind angles, 
above each of which is a longitudinal row of three or four tubercles: 
hind margin concave. Labium (Plate XXXIX. fig. 2) very long, the 
hinge almost reaching the bases of the hind legs: mentum narrow in 
its basal two-thirds, suddenly widened at distal end, where the mar- 


gins are upeurved, sharp. and spinulose, Median lobe with a shallow 
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V-shaped notch separating two low rounded lobes, each of which bears 
a long, strong. straight, anteriorly directed spine, a short fringe of 
hairs on the portion of the margin external to the spine. Lateral 
lobes short, each with a long arcuate movable hook, and a smaller, 
more slender, more arcuate, sharply pointed end hook. the inner 
margin very finely denticulate. 

Prothorax with the end of its dorsal disk laterally prominent and 
acute; supracoxal processes obtuse, equal. Minute tubercles cover- 
ing the sides of the thorax. and rugulations on the bases of the wings. 
Lees long: femora and tibiæ thrice banded with brown; tarsi 3:3:3- 
jointed. Wing cases reaching the base of the fifth abdominal segment. 

Abdomen triquetral, widest on segments б and T, slowly narrowed, 
posteriorly; segments 2-9 of about equal length; segment 10 one-half 
as long as the others, appendages longer than 9 and 10 together; 
superior appendages very slightly shorter than inferiors, with a round 
apical noteh and a sharp dorsal carina: laterals one-half as long, 
straight on the external margin, convex on the internal margin, 
especially toward the tip. where suddenly contracted to a long point. 
Dorsal hooks represented by minute triangular rudiments on segments 
9 and 10, that of the tenth segment twice the size of that of the ninth. 
Lateral spines on segments 6-10; on 6 minute; on 7 longer, but hardly 
reaching the apical suture: on 8 and 9 long, strong, prominent; those 
of 9 almost reaching the level of the apex of the tenth segment; those 
of the tenth segment short, triangular. The lateral margins of the 
eighth. ninth. and tenth segments and of the inferior appendages 
finely spinulose serrate. 

A single female specimen. The venation is well enough indieated 
on its wing sheaths to allow generic determination, and but one species 
of Ntaurophlebia is known. The labium is very like that of the nymph 
of Gynacantha, and quite different from that of other known Mosch- 
nine, but the tuberculate upper surface of the head and the external 
process of the mandibles mark this as an archaic member of the 
Gynacantha group of genera. 








Genus ANA X. 


Nymphs of this genus are common in every collection of aquatic 
insects. They are readily recognized by the shape of the head, with 
the eyes broadly overspreading its sides (see Plate XL. fig. 1), and gen- 
erally by the possession of lateral spines on abdominal segments 7-9 
only. Алат junius Drury is probably the commonest species in the 
whole collection of nymphs of the National Museum, and it is certainly 
present from a larger number of different localities than any other 
species. Descriptions and figures of this nymph have been published 
by both Cabot and myself, the figure by Miss Hart ^ being especially 








a Bull. Ill. Siue Lab. абве, Ve pl ten 
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good: and other species are so very similar, there is little use in 
detailed descriptions of all parts. The differences are chietly in size. 
form of median and lateral lobes of the labium. and in the relative 
lengths of the lateral spines and appendages of the abdomen. The 
descriptions of the two following species will therefore be contined to 
а statement of those characters in which specitie differences have been 
observed. 
ANAX LONGIPES Hagen? 


A single huge cast skin from Jamaica, collected by Hubbard ind 
Schwarz, is here referred by supposition to this species. There is in 
this ease, however. no satisfactory assurance that the reference is 
сото. 

Length, 55 mm.; abdomen. 39 mm.: hind femur, 11 mm.: width of 
head, 10 mm.: of abdomen, 10.5 mm. The color pattern is well shown. 
even in this cast skin (Plate XL, fig. 1). The labium is as in sluar 
junius, with rather prominent median labe, divided te the base by an 
almost completely closed median cleft. The superior margin of the 
superior abdominal appendage is distinctly more convex than in f. 
junius, and the lateral appendages are a little longer, being half as 
long as the superior—a little less than half as long in ob. junius. 


ANAX GUTTATUS Burmeister ?. 
Уо ЭЧИ fig. 2. 


A number of nymphs from Buitenzorg, Java. collected by D. G. 
Fairehild, between April and December. 1896. all pinned. and some in 
bad condition. 

The largest, apparently not. fully grown, measures in total length 
42 mm., abdomen 27 mm., hind femur 9 mm.: width of head 9 mm.. 
of abdomen 10 mm. There is less development of color pattern in 
this species. The labium is similar as to its median lobe, but the end 
of the lateral lobe is Jess truncated, more rounded externally, and the 
rather stonter end hook, instead of being pointed directly backward, i5 
inclined toward the opposite side of the body. The upper line of the 
superior appendage is very slightly convex, and the appendages are 
all rather shorter and stouter than in the preceding: species. 

The reason for referring the nymphs to this species is that. this 
appears to be the common species of the East Indies, and the only one 
known from this locality. Tam unacquainted with the adult. 


ZESCHNA GALAPAGOENSIS Currie. 
ШКЕ NL, fig» 


There are a few interesting little nymphs of this species, the largest 
of them hardly more than half grown. from Chatham Island (Crala- 
pagos), collected in 1591 by Dr. G. Baur and bearing the U. S. National 
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Museum Accession. No. 26662. These are quite the most distinctly 
marked species of the genus that I have seen. 

The largest measures in total length 52 mm., abdomen 21 mm., hind 
femur 6 mm.; width of head 7 mm., of abdomen 1.5 mm. The hinge of 
the labium (Plate XLII, fie. 6) reaches backward barely as far us 
the metathorax. The median lobe is very short, and its middle cleft 
is tightly closed all its length. The end of the lateral lobe is squarely 
truncate, and not narrowed to the tip, and lacks end hook. The upper 
line of the superior appendage of the abdomen is straight поб convex 
in the least —and the laterals are three-fourths to four-fifths as long as 
the superior. 

Lateral spines are obsolete on the sixth abdominal segment, and 
small on the seventh. but well developed upon the eighth and ninth, 
thus exhibiting a development that bas hitherto been considered as 
distinetively characteristic of Anar. Mr. Currie pointed out in the 
original description of this species“ that it is closely allied to „Ж cali- 
fornice, and in wy deseription of the nymph of that species? I have 
mentioned the squarely truneated lateral labial lobes, correlated with 
less development of the lateral spines of the abdominal segments than is 
shown by nymphs of the more typical species of „Дейна. 


Subfamily GORDULOGASTHRIN-E. 
CORDULEGASTER DORSALIS Selys? 
Plate SOS 


"Upper Firehole Basin, Yellowstone Park. 1872, C. H. Merriam.” 

Length, 35 mm.: abdomen, 23 mm.: hind femur, 7.5 mm.; width 
of head, 8.5 mm.: of abdomen, 8.5 mm. 

Blackish, clothed with tawny hair only on sides of thorax, legs, and 
apical carin of abdominal segments. Head narrowed behind the 
eves, hardly concave posteriorly. Labium broad; median lobe with 
the usual bifid middle tooth (fig. 1%), the divisions of which are truncate 
on the end, with a very shallow indentation on the side, followed by a 
straight row of five or six excessively minute denticles and the usual 
fringe of hairs. Lateral sete, 6-7; mental setae, 8-9 each side, the 
outer five in a separate, stronger series and closer together; teeth as 
usual. 

Wing cases reaching to the middle of the fifth abdominal} segment. 

Abdomen regularly tapering to a sharp point; no dorsal hooks; no 
lateral spines; appendages decurved at apex, as long as the ninth and 
tenth segments together; lateral appendages one-fourth as long as the 
others. 


« Prec. Washington Acad. Sci., III, 1901, p. 385. 
o Bull. Ш. State Lab. Nat. Hist., VI, p. 4o. 
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Doctor Hagen mentioned under this specific name three nymplis 
from California." which agree with this one in the only diagnostic 
character stated— the absence of lateral spines from abdominal seg- 
ments. Doctor Hagen did not describe the form of the median lobe of 
the labium carefully or mention the raptorial seta at all. 


CORDULEGASTER DIADEMA Selys? 


“Bright Angel, Ariz.. July 12. H. S. Barber, collector.” 

Male. Length, 35 mm.: abdomen, 25 mm.: hind femur. € mm.: 
width of head, 5 mm.: of abdomen, 5 mm. 

Body rough. hairy all over: head with prominent eyes anteriorly: 
sides behind them at first parallel. then abruptly narrowed to the 
straight hind margin, before whieh ix a puir of large sears. Frons 
with a shelf-like prominence fringed with «til 
yellow hairs. Antenne short. third segment as 


long as the first and second together. fourth half ÁN у 
к . . . ww” a <, 
as long, and the remaining segments successively » ! 
shorter. Labium ample; median lobe with (ТШ ч 


e : | ‚окш. L—DPIVIDED MEDIAN 
usnal bifid tubercle (fig. 1«) at its apex. each half nac M 
TOOTH OF MIDDLE LOBE 


of which is aeuin bifid (as mut. diasiatops). the OF NYMPHAL LABIUM. 4, 
lower tooth hardly rising above the level of the Romx P 
fringe of hairs at the sides. Lateral setze 0: men- 

tal setze 8-9 each side, the four outermost constituting п separate and 
stronger series. 

Abdomen regularly tapering. without dorsal hooks or lateral spines, 
with the usual apical fringes of ineurved hairs on segments Z-A 
appendages longer than segments 9 and 10 together, the laterals one- 
fifth to one-fourth as long as the others. 

After the above description was written Mr. Currie sent me from 
the National Museum another specimen ~at cast skin left by a nymph 
at transformation.’ This, he suggested, should belong to CL dade niet 
since the imago of that species Wis collected in the sume locality. Tt 
agrees closely with the younger nymph above deseribed, except: for 
larger size. Length. 4c mm.: abdomen, 34 mm.: bind femur. 5 mm.: 
width of head 9 mm.: of abdomen, 9 nm. 

The wing cases reach only the fourth abdominal segment, and there 
are shaggy locks of hair on the sides of the body below them. The 
ninth seement is shorter on the ventral side. and the tenth segment. ts 
shorter on the dorsal side than preceding segments. The end of the 
abdomen is nearly destitute of still hairs. which abundantly fringe the 
high apical саті of the middle and basal segments. 

Mr. F. €. Willard sent me a cast nyinphal skin of this species from 
Tombstone, Arizona, in I5! r. 


t Trans. Amer. Entom. Soc., ХИТ, 1885, p. 259. 
bThis is the one mentioned by him in Proc, Ent. Soe., Washington, V, 103, p. 505, 
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Subfamily ALACRONITIN ЕС. 


EPOPHTHALMIA ELEGANS Brauer. 


There is in the National Museum a single alcoholic specimen of 
nymph of this magnificent species, received. through Oberlin College 
from Rev. Cyrus M. Clark, Miyazaki, Japan. It agrees entirely with 
the description given by Cabot of one in the Miseum of Comparative 
Zoology. from Canton, China,” but is a larger specimen: Length, 40 
mm.; abdomen, 25 mm.; hind femur, 14 mm.: width of head, 8 ро. ; of 
abdomen. 14 mm. There are in the Cornell University collection a 
number of imagos received from the same source. J have compared 
the venation in the wings of nymph and imagos, and have fully satisfied 
myself that the nymph belongs to this species. The nymphal wines 
are distinctly spotted with blackish brown, as described in Cabot's 
paper, but it does not follow therefrom, as supposed in that paper. 
that the wings of the imago would be likewise spotted. In Pantala 
flavescens there are conspicuous spots of brown upon the nodus of 
the nymphal wings, which, as everybody knows, are wanting in the 
wings of the imago. I believe that these markings are ontogenetic 
and that the developmental tendency is generally toward hyalinity 
of wing membrane, and not toward infuscation. 

This species differs from the more typical species of Apophthalmia 
by characters which I believe will be regarded ах justifying its generie 
separation. Aside from its huge stature, its singular color pattern, 
its unusual proportions in length of male abdominal appendages, and 
its smaller number of cubito-anal cross veins, it has three other char- 
acters in contradistinction to the more typical species of pophthaliia 
that I regard of generic importance: (1) Its cubital vein where it 
borders the subtriangle is straight and strong: in the others it is weak 
and angulate. (2) Its radial sector is gently and regularly curved; in 
the others it 15 broken and distinctly ajog opposite the distal end of 
the radial supplement. (3) Its ninth abdominal segment in the male 
bears above a truncated cone; in the others it bears two basal denticles. 

Since this is the largest and one of the most peculiar menibers of 
the fauna of the Land of the Dragonfly, I would suggest as an appro- 
priate name for a new genus to contain it the classical Japanese name 
Azuma.* 








(The use of the name Synthemiine for this subfamily in Bull. Ill. State Lab. of 
Nat. Hist , VI, p. 5, was due to enforced haste in printing, whereby proof corrections 
made by me were not received by the printer in time for incorporation into the text. 

b Immature State of the Odonata, Pt. З, 1890, pp. 9-11, pl. 1, fig. 1-14. 

c My friend and pupil, Mr. S. Asada, of Tokio, informis me that the children with 
whom he played as boy would sometimes capture a female of this species, tether her 
with a thread, and use her as a decoy to lure the males within their reach. 
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mUbiunilv ILLITIS2LI.UI,IN.EK. 
PALTOTHEMIS LINEATIPES Karsch. 
Plate NN NIN, fie. 4. 


Sime bemardino County, California, May. 7A. Koebele. collector.” 

Length, 23 mm. abdomen. 14 mm.: hind femur, 6 mm.: width of 
head, 6.5 mm.: of abdomen, 9 min. 

A smooth blackish species, paler ventrally, with yellowish. basal 
rings on femora and tibie. Head wider than lone, with eyes not very 
prominent, well rounded; a very obtuse frontal ridge across the face, 
before which the face is vertical, behind which. sloping. The curve 
of the very obtuse and seurfy pubescent hind angles of the head. 
beginning at the eye and ending upon the straight hind margin. 
Labium broad, the hinge reaching posteriorly between the bases of 
the middle legs, median lobe prominent, spinulose on mareinz lateral 
lobes ample. each with 7-8 large obtuse teeth on opposed lateral mar- 
gins, the uppermost double. the others separated by deep notches, 
each armed with about four graduated spinules at tip Internally: mov- 
able hook stouter, but hardly longer than sete: lateral sete 9: mental 
sete 14-15 each side in a regular series, longest in the middle. 

Legs short smooth: wing cases reaching the base of abdominal sed- 
ment 7. 

Abdomen broad, depressed. most narrowed posteriorly on the ninth 
segment, tenth segment short. half as long as the ninth. but not 
included in the ninth. Dorsal hooks on segments 2-6 erect diminish- 
ing in size from the front, on 6 very rudimentary. a trace on 7, want- 
ing on 8-10; all hidden between the wing cases. Lateral spines on 
segments 5 and 9 short, sharp. straight. those of the ninth seoment 
not reaching the level of the apex of the tenth segment on the ventral 
side. Appendages short stout, ах long as the ninth segment on its 
ventral side: superiors and inferiors equal: laterals one-third shorter: 
the inferiors spinose on lateral margins: the superior thick at base 
with a strongly arcuate, median longitudinal. carina. 

This singular nymph, so suggestive of the Cordulinw in the form of 
its body and in the large teeth, higher than wide. on the opposed 
edges of the lateral labial lobes, was so puzzling to me [ could not 
resist the temptation to remove the wines of one side from the solitary 
specimen. A moment’s examination of the venation shown was 
enough to settle its identity. 


DYTHEMIS VELOX Hagen? 
P ЧЕ. tiv. 2. 


There is a single nymph in the National Museum that I take to belong 
to this species. It is from Sand River. San Marcos, Texas. and was 
collected Mareh 24. 1899. Tt is apparently not quite grown. 
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Leneth, 17 mm.; abdomen, $ mm.: hind femur, 5 mm.; width of 
head. 5 mni. ; of abdomen, 6.5 mm. 

Body smooth, depressed, greenish, varied with brown above. Head 
depressed, sloping forward to the base of the antenne, strongly nar- 
rowed behind the eves to the nearly straight hind margin. Labium 
large, its hinge reaching’ posteriorly as far as the middle of the meso- 
thorax; median lobe of the mentum prominent, with a fringe of slender 
scattered spines; mental sete 9-10, the 5-6 outermost longer than the 
others. Lateral setze 10. Hook slender. setiform: teeth almost obso- 
lete, with the usual spinules. 

Legs long and thin. Wings reaching backward as far as the middle 
of the seventh abdominal segment. 

Abdomen broad, depressed, with thin lateral margins. Dorsal hooks 
on segments 3-9 in a regular and even series, thin, flat, sharp-pointed, 
that of the ninth segment bent downward at tip. Lateral spines on 
segments З and 9, thin, flat, sharp. strongly convergent on 9, and with 
spinulose-serrate external margins. Ninth segment strongly concave 
on dorsal apical margin; tenth annular included. Appendages slightly 
longer than segment 9 is on the dorsal side, short-triangular, sharp- 
pointed, hairy on margins, the laterals a little 
more than half the length of the others. 


DYTHEMIS FUGAX Hagen? 


І have deseribed "^ a nymph from Roswell. New 
Mexico, which [ have supposed belongs to this 
species. It is very like the nymph . described 
Fig. 2—END oF ABDOMEN above. and referred to D. relor, except in Ше 

d o ^ us form of the lateral spines on the eighth and ninth 

abdominal segments. Fig. 2 is a drawing of the 
end of the abdomen of this species. A comparison of this figure 
with the photograph reproduced in Plate XLII, fig. 2, will serve to 
show the differenees. I have deposited a specimen of this species in 
the United States National Museum. 





RHYOTHEMIS PHYLLIS Sulzer? 
Plate XLI, figs. 1, 2. 


Three nymphs apparently well grown. 

Length, 19 mm.; of abdomen, 12.5 mm.: hind femur, 6 mm.; width 
of head, 5 mm.: of abdomen, 7 min. 

A short and very smooth species, with broad depressed abdomen. 
Head pentagonal, with straight or slightly coneave hind margin, 
obtuse hind angles, «mall eves covering the lateral angles of the head 
at midway its length, and with obtusely prominent labrum. Antenne 
pale. 7T-jointed, joints nearly equal in length excepting the third, which 








«Psyche, 1903, p. 139. 
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is one-third longer than the others. Labium short. the hinge searerly 
reaching the mesothorax; median lobe not very prominent. its -ides 
straight and spinulose and a pair of spinules on the obtuse median 
angle, end an elongate-oval. chitinous thickening on the middle of the 
floor of the mentum: mental sete: 10 each side, fifth, counting from the 
side longest: lateral setee 5, longer than the slender, tapering. nearly 





straight movable hook; teeth on opposed edges low. serrate, incurved, 
each armed with 3-4 graduated spinntes. 

Legs long. thin. nearly bare. and longitudinally grooved. Wings 
reaching the middle of the seventh abdominal segment. 

Abdomen triquetral, with sharp lateral edges, and flat sides sloping 
like a low roof, oval in outline, the long appendages furnishing an 
attenuate apical point. Lateral spines on segments 8 and 9. stont. short, 
triangular, those of the ninth segment as long as the tenth seement. 
Segments slightly increasing in length. from the second to the ninth. 
the tenth one-third as long as the ninth on the dorsal side. Inferior 
appendages as long as segments 9 and 10 together. superiors scarcely 
shorter. laterals one-third as long. Dorsal hooks on segments 3-10, 
on 2 and + slender erect on 5 and 6 broader, declined, on 1-9 still 
broader, covering basally their respective segments, their thin. supe- 
rior margins produced posteriorly in a sharp point: the hook on seg- 
ment 10 similar, much smaller, its point obtuse. 

Buitenzore, Java. D. G. Fairchild.^ 

@ While reading the proof of this article there have come to hand a number of 
nymphs from Batangas, Philippine Islands, sent by my former pupil, Mr. С. К. 
Carstens, now of the provineial high school of that plaee. These nymphs are 
slightly larger, being fully grown (length, 22 пип. ), the number of raptorial sete 
upon the mentum of the labium is but 8 each side, and the third of these, counting 
from the side, is longest. Aside from these trivial differences, they are apparently 
quite identical with the ones described above. 

I am able to make out in these some further venational characters that should 
assist in identifying the species: The ante and post cubitals are in the fore wing 12 and 


8-0, respectively, and in the hind wing 8 and 10, respectively. Vein Cw is strongly 
angulate at base of triangle in the fore wing, the apex of the triangle appearing 
sharply retracted. There is one cross vein in the triangle, there are but three cells 
in the subtriangle, and the space between the latter and the hind margin is very 
narrow. There are three rows of cells beyond the triangle for a distance, and there 
ix а weakly developed median supplement subtending one row of oblique cells. 

In the hind wing there is a single enbito-anal cross vein before the triangle: the 
latter ix open, and the broad anal loop consists of two rows of large cells, the distal 
row divided and double from ‘оо to “toes” from the proximal marginal vein of 
the loop about five accessory sectors are decurrent to the hind margin. 

The venation іх not very different from that of such species of Мено тия as 
N. equestris; but the sectors of the arculus are apparently separate at base in the fore 
wing, as they should not be in Nenrothemis. Specimens of the Batangas nymphs are 
deposited in the National Museum. 
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CROCOTHEMIS SERVILIA Drury? 
Plate XLI, fig. 3. 


Two nymphs somewhat similar to the preceding. apparently grown, 
smaller. 

Length, 13.5 mm.; abdomen, 8.5 mm.; hind femur, + mm.; width of 
head, + mm.; of abdomen, 6 mm. 

Head pentagonal, straight behind, sides sloping from the laterally 
prominent eyes, front somewhat depressed: all smooth exeept the hind 
angles inferiorly. Labium short; median lobe with front margin 
produced into a median obtuse middle angle, and with spinose mar- 
gins. Mental ѕебе 11—12 eaeh side, the seventh (counting from the 
side) longest: lateral setee 6 with an additional basal axial spinule; 
movable hook longer and stronger than the sete, attenuate to the 
slightly ineurved apex: teeth on opposed edges of lateral lobes small, 
serrate spinulose—each with three to four graduated spinules. 

Legs long, thin, nearly bare, longitudinally grooved. Wing eases 
reaching the middle of the seventh abdominal segment. 

Abdomen sharply triquetral, widest in the middle, oval in outline. 
Lateral spines on segments 8 and 9, stout, those on the ninth segment 
about attaining the level of the apex of the tenth segment. Dorsal 
hooks on segments 3-9, ereet and narrower in front, becoming 
dechned and broader at base posteriorly; all sharp, longest on seg- 
ment 6. Appendages longer than the last two segments on their dorsal 
side, sharp-edged, the superior slightly deelined at tip, laterals paler, 
one-third as long. 

The reference of these nymphs to this species is made with misgiv- 
ings. It can only be said, therefore, that imagos of this species were 
sent by D. G. Fairchild from the same loeality, Buitenzorg, Java, and 
that in the venation rather scantily evidenced by markings on the wing 
sheaths there appear to be no serious disagreements. The nymphs 
seem, however, rather too small. The reference is very doubtful. 





ORTHEMIS FERRUGINEA Fabricius. 


This speeies, which is common through most parts of tropical 
America, was bred for me by Mr. F. G. Sehaupp, at Shovel Mount, 
Texas, in August and September, 1897, and bred specimens are in the 
National Museum and in my own collection. Its nymph is very simi- 
lar to the nymphs of 7luthemés and Ladona, and agrees with them in 
having the front border of the median lobe of the labium erenulate; 
but it differs from both in lacking dorsal hooks, and its abdominal 
appendages are mueh longer than in Plathemés. 

Length, 22 mm.; abdomen, 13 mm.; hind femur, 5.5 mm.: width of 
head, 5.5 mm.; of abdomen, 7 mm. 

Body laneeolate-eylindric, little depressed. Head somewhat cubical, 
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with small eyes capping the antero-Interal angles, scarcely narrowed 
on the sides before the obtuse hind angles: hind margin a little con- 
cave: frons very hairy. Labium (fig. 3) short. hinge reaching between 
the bases of the fore legs. Median lobe of. the mentum moderately 
prominent, with a strongly crenulate front. border, the erent 
increasing in size on either side up to the base of the prominent median 
tooth. Mental sete about 10 each side, the innermost indistinct. the 
fourth (counting from the side) longest, the fifth and succeeding ones 
suddenly shorter. Lateral lobes moderate. lateral setæ 5. hook mod- 
erate, teeth serrate, each armed with three 
or four graduated spinules. 

Prothorax with high and well-exposed 
spiracles. Legs rather short and very hairy; 
held close to the body in locomotion. Wing 
cases reaching posteriorly as far as the sixth 
abdominal segment. 

Abdomen somewhat triquetral, widest in 
the middle and tapering eradually to the 
apex, without dorsal hooks but with dorsal 
tufts of long hair replacing hooks on seg- 
ments 4-71. Lateral spines on segments 5 3..3 X | 

165. 3.—LABIUM OF NYMPH ОЕ 
and T of nearly equal size and m leneth ОКТНЕМІХ FERRUGINEA, FROM 
equaling about one fourth the length of "7" 
their respective segments. Seements 5 and 9 concave on their dorsal 
apical margins and 10 annular. Appendages as long as segments 5-10 
on the dorsal side (about as long as 9 and 10 on the ventral side). 
spinous margined, slender and sharp. the laterals less than half as long 
as the others. 

There are traces of single black bands on the sides of the thorax 
and near the apex of the abdomen, ending upon the base of the lateral 
appendages. Base of the superior appendage black. 





ORTHETRUM LEPTURUM Burmeister? 
Plate XLI, ties. 4, 5. 

Twenty-nine specimens. some in very bad condition. Buitenzorg, 
Java, D. G. Fairchild: also a number of imagos from the same 
loealitv. 

Nymph (apparently nearly grown). Length. 17 mm.: width of head. 
4 mm.: of abdomen, 5.5 min. 

Body slender, not depressed. with sides nearly parallel. and sharply 
pointed abdomen. Head cubical, concave in front between the high. 
prominent eves. Face and hind angles hairy: eves situated before the 
middle of the length of the head, the sides behind them nearly straight 
and parallel as far as the rounded hind angles, hind margin -careely 
concave, Labium moderate, hinge reaching posteriorly to the meso- 


thorax, median lobe prominent, with a brownish middle tooth. and 
49 





Proc. iN, M. vol. xxvir--098 
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the margin on either side of the tooth distinetly serrulate, with 
spinules arising singly between the serrulations. Mental sete: 3 each 
side, with an irregular transverse band of smaller ones across the mid- 
dle. Lateral sete 5S. Hook rather short, stout at base, rapidly taper- 
ing to a slender incurved point. Teeth on opposed margins of lateral 
lobes small, becoming obsolete at the inner angle, slightly hooked, 
each armed with one or two short spinules. 

Thorax slightly compressed, high. Legs slender, hairy. Wing 
uses reaching the base of the seventh abdoniinal segment. 

Abdomen triquetral, the sides nearly apparallel as far ах the eighth 
segment. Lateral spines on segments 8 and Ө, straight, sharp, spinose 
on external margin. Dorsal hooks on segments 4—7, lone, straight, 
shurp, slightly declined at apex, decreasing in size anteriorly where 
hidden between the wings. with spinose superior margins. Append- 
ages very long and slender, as long as the last three segments of the 
abdomen together; laterals two-fifths as long as the others, all thinly 
fringed with tawny hairs. Segment 10 exserted, more than twice as 
lone on the ventral side as on the dorsal. 


LIBELLULID gen.? sp.? 
Plate wali, figs. 11, 12. 


Two small nymphs, apparently half grown. | Length. 11 mm. 

Stocky, rather smooth of body, with short legs. 

Head of the type of Libellula, concave in front between the high, 
narrow. very prominent eyes, which are directed forward and are 
situated before the middle of the head. Sides of the head scarcely 
narrowed before the broadly rounded hind angles. Rear marked 
with longitudinal sears. Antenne pale with basal segments blackish. 
Labium ample. median lobe prominent, with a wide obtuse middle 
tooth, on either side of which the edge is strongly serrulate; stout 
spinules arise singly between the serrulations: eleven mental sete 
each side, the seven outermost in a stronger series; nine lateral sete; 
movable hook long. slender. straight to the incurved apex; teeth on 
opposed margins about ten, strongly serrate, each armed with about 
three or four graduated spinules. 

Legs pale, scantily hairy; femora with two dark bands. 

Abdomen blackish with paler margins, smooth, depressed, possess- 
ing the merest rudiments of dorsal hooks on segments + and 5, where 
hidden between the wings. There are very short bare lateral spines 
on segments 5 and 9, one-fifth the length of their respective segments. 
Segment 9 very strongly concave on its apical dorsal margin, less 
than half as long on middorsal as on midventral line. Tenth segment 
annular, included in the apex of the ninth. Appendages short, hardly 
longer than the ninth segment on its ventral side, triangular, yellow- 
ish, with black bases; laterals one-third as long as the others. Seg- 
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ment 10 one-half as wide as 9, whieh. with the abbreviated append- 
ages, gives the abdomen a truncate appearance. 

I am wholly unable to locate these nymphs generically. There is 
no venation to guide. and they are immature. They will be found 
to belong. however. to some genus allied to Orthetrum, with which 
they agree in all points except the structures of the apical abdominal 
segments, the brevity of the abdominal appendages. ete. 


LIBELLULA SATURATA Uhler. 
Р, fies 1. 


Prof. V. L. Kellogg has kindly sent me a bred specimen of this 
species from Stanford University colleetion (lot. 143. sub. 20). and I 
have a munber of nymphs kindly collected for me by Dr. Johu M. 
Stowell at San Jose. California, in February. These latter. dated 
April. 1897, are “from water eress 1n running water.” 

This species is distinguished among its congeners by its hairiness, its 
lack of dorsal hooks, and espeeially by the unusual brevity of the 
lateral spines of the ninth abdominal segment. 

Length. 26 mm.: abdomen, 16 mm.: hind femur, 6.5 mm.: width of 
head. 6.5 mm.: of abdomen, 5 mm. 

Body stout, depressed evlindric, with squarish head and. tapering 
abdomen. Head of the usual form, very hairy on the hind angles. 
Antenne with basal segments very hairy, the ratio of length of seg- 
ments tron the base outward being as 1:1.1:2:1.2:1.0:2:2. There I$ 
а transverse blackish band between the eves. inclosing a paler spot on 
the frontal tubercle. The labium is large, with its hinge reaching 
posteriorly as far as the metathorax. The median lobe of the mentum 
is rather less prominent than usual, with smooth border and uo middle 
tooth bearing regularly plaeed spinules. Lateral seta 11-12. the six 
outermost in a longer series. Lateral lobes broad. concave, each with 
9-10 lateral sete and ahout ten low. crenate teeth with eroded siun- 
mits on the opposed borders, each armed with 3—4 graduated spinules. 

Thorax blackish on the dorsum, darker around the spiracles, and 
before the bases of the wings. Legs yellowish, hairy. Wings reach- 
ing the seventh abdominal segment. 

Abdomen with a single middorsal and a pair of obscure lateral longi- 
tudinal lines; the dorsum of the tenth segment and the sides of the 
appendages blackish. Dorsal hooks wanting. — Lateral spines on seg- 
ments 8 and 9 about. one-eighth as long as their respective segments. 
that of 9 a very little shorter than that of S. Segment ? conemye on 
its dorsal apical margin; 10 annular. and almost included in the apex of 
9. Appendages as long as segments 9 and 10 together, the superiors 
and inferiors equal. spinous margined: the laterals about half as long. 

A later sending of a few alcoholic nymphs, received by the National 
Museum from the United States Fish Commission. includes several 
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specimens of this spevies from Whites Warm Springs, Saw Tooth, 
Idaho. There are in the collection of the Illinois State Laboratory of 
Natural History a number of specimens collected by Prof. S. A. Forbes 
in the Yellowstone National Park, labeled ‘* Firehole, Jul. 19th, 1890." 
There is in the collection of Dr. О. №. Westcott. of Chicago, Illinois, a 
single imago collected by him in the Yellowstone Park. It will be 
observed that these specimens, representing the northerumost limit of 
the known range of the species. come from warm water. Possibly this 
species, which appears to be common in ordinary waters far to the 
southward, is able to extend its range through the agency of these 

zarm streams, which furnish the proper temperature conditions for 
the development of its nymph. Possibly this is equally the case with 
AMesot heinis collocata, and with other species also. 








LIBELLULA FORENSIS Hagen. 


I have of this species a single female specimen that was bred by Mr. 
S. Bethel, at Olympia, Washington. on May 2. 1898, and a number of 
younger nymphs taken earlier in the season by the same collector. 
The imago was placed in alcohol before transformation was complete, 
and is in à very bad condition, and hardly determinable. It appears 
to be the species named above, and the structural characters of the 
nymph point to the same species. 

Length, 24 mm.; abdomen, 15 mm.; hind femur, 6.5 mm.; width of 
head. 6.5 mm.: of abdomen, T mm. 

Body lanceolate, very hairy. Head compact, half as long as wide, 
with small eves capping the high anterolateral angles, little contracted 
behind the eyes, where sides are nearly parallel to the broadly 
rounded and scurfy pubescent hind angles. Antenne about as long 
as the head, the relative leneth of segments from base outward: 
1:1:1.8:1:1.3:3:1.5. Hinge of labium reaching backward as Tar as 
the mesothorax. Median lobe of mentum moderate, a toothlike pro- 
longation in the middle of its front border, which is bordered with 
spinules rather regularly placed, but not crenate. Mental setæ about 
S each side in a short and sharp curve, all weak and fragile. | Lateral 
«etie 6. Teeth about 10, low. subtruncate, subserrate, each armed with 
three or four graduated spinules. 

Legs slender, very hairy. Wing cases reaching backward as far as 
the base of the sixth abdominal segment. 

Abdomen lanceolate, widest on segment 6, and gradually tapering 
thereafter to a long point. Dorsal hooks on segments 3-7. poorly 
developed, except on middle segments, and hidden under thick tufts 
of coarse hairs. Lateral spines on segments 8 and 9, short, sharp, 
straight, about a fifth as long as their respective segments. Append- 
ages longer than the long ninth and tenth segments together. slender, 
sharp. fringed with tawny hairs; laterals less than half as long as the 
others. 
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Since the above was written I have seen another specimen in the 
Museum of Comparative Zoology. from Cache Valley, Utah (No. tat). 
collected by C. Thomas. 


SYMPETRUM MADIDUM Hagen? 


A single fully grown specimen was collected for the United States 
Fish Commission by Mr. Chauncey Juday in Lake Creek at Twin 
Lakes, Colorado, on August 12. 1902. It is more strongly chitinized 
than usual for nymphs of the genus, and differs from all others known 
to me in the extreme reduction of the dorsal hook on the eighth 
abdominal segment and in the relatively greater length of the lateral 
abdominal appendages. Its reference to madidum is more or loss 
doubtful. S. decisum and S. utripes both belong to the Colorado 
fauna. 

Length (fully grown). 14.5 mm.: abdomen. 9 mm.: hind femur. 4.5 
mm.: width of head. 4.5 mmiì.; of abdomen, 5 nun. 

Body short and rather stout, smooth. Head widest across the 
anterior portion, where the eyes are rather prominent and are set well 
forward. The top of the head is smooth and the obtuse hind angles 
are strongly hairy, while the hind margin 15 nearly straight— perhaps 
slightly coneave. Antenne slender and hardly longer than the head. 
the length of the segments from the head outward being in the fol- 
Owino ratio: 1:373:2:2.5:3:2.5. Labium of the proportions usual 
for the genus. with about 12 mental sete each side, the tifth or 
sixth (counting from the side) longest. Lateral sete 12. diminishing 
in size toward the base. the hook setiform. about ах long as the seta 
behind it. Teeth subobsolete, with the usual groups of spinules. 

Lees slender, smooth. Wing cases reach the middle of the sixth 
abdominal segment. Abdomen moderately depressed. and with rather 
sharp lateral margins. Lateral spines on segments 5 and $9. straight. 
on 9 about as long ax the segment and twice as long as on х. Dorsal 
hooks represented on segments 5-5, well developed on 6 and т, smaller 
and erect on 5. and on 8 rudimentary and very inconspicuous. Seg- 
ment 8 of abdomen slightly and segment strongly concave on hind 
dorsal margin: 10, annular. included in the apex of #. Appendages 
very unequal, the superior about three-fourths as long as the inferiors, 
its tip attaining the level of the tips of the lateral spines of the ninth 
segment.  Laterals three-fourths as long as the superior, Superior 
and inferiors with spinous margins, stout triangular pyramidal bases 
and acuminate points set at an angle with the bases and directed pos- 
teriorly. while the bases are directed upward. Lateral pale yellowish. 
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TRITHEMIS AURORA Burmeister? 
Plate XLI, hos буу. 


More than eighty specimens, some in very bad condition: many 
apparently well grown: Buitenzorg. Java, D. G. Fairchild. 

Length. 16 mm.: abdomen, 10 т. ; hind femur, 4.5 mm.: width of 
head. 5.5 mm.: of abdomen, 6 mm. 

A short, stocky nymph, with flat head and abruptly pointed abdo- 
men. Head strongly flattened anteriorly and strongly sloping to the 
front, with hind margin nearly straight, sides sloping outward to the 
eves, Which are rather large and direeted antero-laterally. Antenne 
seven-jointed pale beyond the second segment. Labium broad, its 
hinge reaching the middle of the mesothorax; median lobe prominent, 
obtuse at apex. its sides straight, thinly spinulose; mental sete about 
14. weak, in an indistinct series, the fifth to seventh each side longest; 
lateral setze 10. in length equaling the very slender hook; teeth on 
opposed edges obsolete of lateral lobes, but single spinules remain to 
mark their position. 

Legs rather short. bind tibia showing a series of fine spinules. 
Wing cases reaching the middle of the seventh abdominal segment. 

Abdomen stont, little depressed, rounded dorsally, without dorsal 
hooks. Lateral spines on segments S and 9, short, stout, one-third as 
longas their respective segments, spinulose on their external margins. 
Tenth segment less than half as long on the middorsal as on the mid- 
ventral line. more or less included in the apex of the ninth segment. 
Appendages as long as the ninth segment on its ventral side; laterals 
one-half as long as the others, divaricately curved at tips. Some 
nymphs show paler markings on ocellar tubercle, and on apical and 
lateral margins of abdominal segments. Legs pale, with indistinct 
darker bands on femora. 

This is certainly a Zr/themes, and one of the more typical group of 
species; if not the one named above, then. at least, some closely allied 
species. 

DIPLACODES TRIVIALIS Rambur. 


Plate XLI, figs. 8, 9. 


More than a hundred specimens, many m bad condition, and some 
possibly not the same species, but not sufficiently distinct in their 
present state for separation. Some apparently grown. Also a num- 
ber of imagos, collected at the same time and place: Buitenzorg, Java, 
D. G. Fairchild. 

Length, 11.5 mm.: abdomen, 6 mm.; hind femur, 3.5 mm.; width of 
head, + min.; of abdomen, 4.5 mun. 

Similar to the preceding species, but much smaller, with head less 
flattened in front and eyes more prominent laterally. Median lobe 
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with very short spinules at regular intervals along its straight sides. 
Mental sete 13, the second to sixth longest. Lateral seta: 10-11. teeth 
on opposed margins of lateral lobes serrate, small. uni-spinulose. 

Abdomen similar to that of Z. aurora, without dorsal hooks, with 
minute lateral spines on segments 8 and 9, sometimes aparently wanting 
on 8, on 9 perhaps one-fifth as lone as that seement; seement ТО annular. 
included in the apex of the ninth: appendages as long as 9 on the ven- 
tral side, superiors a little shorter than inferiors, suddenly contracted 
to a slightly declined tip, laterals a little shorter. three-fourths as lone 
as inferiors. | 

On Plate XLI. figs. 6-10, I bring together figures of the nymphs of 
the typical 7»them/s aurora and of two aberrant species that are some- 
times referred to the same genus, 7. fi/ial/s and T. minusenla and on 
Plate XLIV I bring together the wings of the same species. То Miya- 
codes belongs. I think, билл, for reasons well indicated by Doctor 
Krüger.^ The single crossvein under the stigma with a lone vacant 
space before it, combined with the cubital branches of the hind wing 
separated at their departure from the triangle are very characteristic. 

As to 7. minuscule, with its more elongate nymph. its reduced 
venation, short anal loop and single row of cells between the radial 
sector and its supplement, I agree with Doctor Ris.’ that it. together 
with its nearest tropical American allies. will eventually have to be 
separated from Trithemis as a new genus. 


TRITHEMIS MINUSCULA Rambur. 
Piate XLI, fig. ТО. 


Full-grown nymphs collected at Gotha, Orange County, Florida. in 
January, 1897. While the species was not bred, its identification is 
positive, because the venation of the imago is fully indicated in the 
wings of the well-preserved nymphs. and is unmistakable among the 
species that belong to Florida. Imagos were sent from the same 
locality a little later in the season. 

The nymph measures in total length 12 mm.. abdomen i mm.. hind 
femur 3.5 mm.: width of head 3.5 mm., of abdomen 4 min. 

Body stout, nearly smooth. Head somewhat depressed. especially 
across the front, which is flush with the very prominent and large eves, 
narrowed behind the eyes to the nearly straight hind margin. 
Antenne slender, shorter than the head: ratio of length of segments 
ПОО ОШО ООА: 1:12:9.9:1.2:1.2:2:32. Labium with 
hinge reaching backward to the mesothorax: median lobe very prom- 
inent., its front border not crenulate; but with a row of rather regu- 
larly arranged spinules along the margin on either side and a pair 
close together at the tip of the median tooth-like prolongation. 





"ster tint. Ие. 1902, p. 127. b Ent. News, NIV, p. 219. 
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Mental setæ about 12 each side, the fifth (counting from the side) 
longest. Lateral lobes large, broadly concave. Lateral setee 8; hook 
slender, setiform; teeth minute, almost obsolete. unispinulose. 

Legs rather thinly elad with hairs. The basal segment of the tarsus 
is longer than half the length of the second or third segments. The 
wing cases reach posteriorly as far as the apex of the sixth abdomi- 
nal segment. 

Abdomen triquetral, sharp edged; in outline, oval. Dorsal hooks 
wanting. Lateral spines on segments Sand 9, terminating very strongly 
spinulose; lateral margins on these segments about a fourth as long as 
the segments that bear them, straight and sharp. Segment 9 slightly 
concave above on the apical margin; 10 one-half shorter dorsally, one- 
third shorter ventrally, than 9. Appendages as long as the last two 
segments are on the dorsal side; superior and inferiors stout. with 
thin, divaricate tips and spinous margins; laterals one-fourth shorter 
than the others. 

Color greenish, suffused with brownish dorsallv, the brown divided 
on thorax and abdomen by a narrow middorsal pale line that is most 
sharply marked behind. There is a row of dots either side of the 
dorsum of the abdomen extending from the hind wing to the base of 
the lateral appendage, a pair of dots to each segment. There is a 
divided brownish spot on the dorsum of the prothorax and another on 
the mesothorax, and there are the usual bare scars on the rear of the 


head. | 
MICRATHYRIA PALLIDA, new species. 


Length, male, 29 mm., abdomen 20 mm., hind wing 22 mm.; female, 
length 25 mm., abdomen 17 mm., hind wing 21 mm. 

Color pale. fulvous; face greenish yellow. top of frons and vertical 
tubercle washed with chalybeous. Thorax nearly 
uniform fulvous, without stripes, with black dots 
sprinkled over the dorsum and narrow black lines 
‘on some of the corine about the wing roots. Legs 
yellowish fulvous, apical part of femora externally 
and all of tibi: internally. and the tarsi blaekish. 
Wings hyaline, slightly flavescent at extreme base; 
eee: Caen veins fuscous; stigma pale, fulvous. Abdomen 

МЕХ OF xwaPER op Mi Drownish fulvous, darker toward gpex by iei on 

CRATHYRIA PALLIDA of confluence of fuseous tracts along the dorsal and 

EA lateral carinae. Appendages yellow. Sides of ab- 
domen little narrower bevond basal segments, regularly approximating 
posteriorly. Аррепдасех ах shown in figs. 5 and 6. 

Venation of wines very similar in the two sexes. Ante- and post- 
nodals in fore wing 11 and 7 respectively, in hind wing 5 and 8 
respectively. There are 2 crossveins behind the stigma. There 
are 3 cells in the subtriangle of the fore wing; there is one crossvein 


а 
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traversing the triangle, and there are 2 or 3 cells immediately there- 
after with 2 rows following for a considerable space. increasing to 3 
and to 4 at wing margin. In the hind wing the triangle is open, there 
is but à single cubito-anal erossvein before it, vein. C arises from its 
outer side, distinctly apart from C». the anal loop is rather short, with 
a single row of cells along either side its bisecting vein except at the 
"heel" where there is a single additional cell 
interpolated. 

The hind lobe of the prothorax is produced in a 
moderate quadrangular undivided posterior lobe Fie. 5—Tkxwisar 
fringed with tawny hairs. ae, МЕ ош. 

The vulvar lamina of the female is elongate tri- or Nickaruvxi« 
angular. rounded on the tip, which nearly attains Т\Р 
the level of the apex of the slightly produeed sternum of the ninth 
segment. 

This species was bred at Sao Paulo. Brazil, by Mr. Adolph Hempel, 
on October s. 1897. and a number of adult specimens were captured 
at large at the same time and place. 

Nymph: Length 12 mm., abdomen ғ mm. hind femur 3.5 mm.; 
width of head 3.5 mm., of abdomen 4.5 nun. 

Body thick set; head highest in the rear. sloping forward, the large, 
bulging eyes capping the antero-lateral angles. broadly rounded behind 
the eyes to the nearly straight hind margin. Labium moderate, the 
hinge reaching posteriorly beyond the bases of the fore legs. Mentum 
wide. median lohe very prominent, its border not crenate, but armed 
with spinules rather regularly placed and with a pair of spinules close 
together at the tip. which is not produced forward to form a distinct 
tooth; mental sete 9 each side. the fifth (counting 
from the side) longest. Lateral sete 6. Teeth 
minute, serrate, unispinulose. 

Thorax somewhat compressed, high: spiracles very 
ie. G-GExitat prominent, highest at their projecting inner angle. 

HAMCLE AND LOBE Legs thin, sparsely spinulose externally. Wing cases 
OF MALE OF MICRA- . - : - : * 
КО mannma “ооа [пе posteriorly as far as the middle of the sixth 
А abdominal segment. Tarsal claws increasing markedly 
in length posteriorly, those of the hind tarsi being twice as long as 
those of the fore tarsi. 

Abdomen (fig. +) triquetral. ovate, widest on segment t, tapering 
gradually to the ninth, which is suddenly narrower, Tenth segment 
short, annular, almost included in the apex of the ninth. Dorsal hooks 
wanting. Lateral spines on segments ^ and 9 about a third as long as 
the segments.  Appendages ах long as segments 9 and 10 together, 
superior and inferiors of equal length. laterals a little more than half 








as long. | 
This species clearly belongs to Mcratliuriue, but 1 am not sure it 
may not have heen described already under some of the older names, 
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some of which, relating to the South American fauna, I have no 

knowledge of. I therefore present herewith a figure of the abdominal 

appendages (fig. 5) and of the accessory genitalia of the second abdoni- 

inal segment (fig. 6) of the mule, and trust that these will render certain 

the identity of this species later when Brazilian JerefAyrées shall come 

to be studied. | | 
TRAMEA EURYALE Selys? 


Plate XL, fig. 4. 


In the Fairchild collection from Java are a number of nymphs 
belonging to a species of Tramea, here doubtfully referred to exryale; 
two other species of Tramea, T. burmeisteri and T. chinensis, are known 
from the East Indies. 

The apparently full grown nymph measures in total length 22 mm., 
abdomen 15 mm.. hind femur T mm.. width of head T mm., of abdo- 
men 8.5 mm. 

Body and head of the usual form (Plate XL, fig. +). Antenna longer 
than the head; the relative length of the segments from the base out- 
ward in the ratte: diu yaa bru ооо TR 
about eleven mental sete each side. the seven outermost in a close set 
series of which the fourth or fifth is longest; lateral sete 10, the basal 
one smaller than the others. Teeth about 11 in number, low, serrate, 
each armed with four or five spinules at tip. 

Lateral spines on abdominal segments 8 and 9 incurvate, exteriorly 
spinulose, slightly longer on 9, almost reaching the level of the tips 
of the inferior appendages. Superior appendage three-fourths as 
long as the inferiors, and slightly longer than the laterals. The 
inferiors strongly spinous on their margins. 


PANTALA FLAVESCENS Fabricius. 
Plate XL, fig. 5. 


Side by side with the nymph of Zramea just described I place the 
nymph of the cosmopolitan Puntala flarescens, for the sake of showing 
clearly the differences between the two genera they represent. In 
Puntala the teeth on the opposed edges of the lateral lobes of the 
labium are separated by much deeper incisions of the margin and the 
mid-dorsal terminal appendage is much longer than in Zremea. 


Subfamily LESTIN ЛЯ. 
ARCHILESTES GRANDIS Rambur. 
Plate NLII, fig. 3. 


Folsom, California, July, 1885, and Hot Springs, Arizona, June 26, 
1901: also Bright Angel, Arizona, July 12, Colorado Canyon, 3,500 
feet. Nymphs apparently grown. 
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Length 40, including gills 12 mm.. abdomen 20 mm.. hind femur 
7 mm., antennw 9 min. width of head 5 min.. of abdomen + nnn. 
)ody elongate, cylindric. — Head scarcely wider than the thorax, 
with large, well-rounded, laterally prominent eyes, low obtuse hind 
angles, and a wide noteh between the latter on the hind marein. 
Antenne long and very slender beyond the two basal segments. latio 
of length of segments in order fron the BT: 15: УОТА 
Labium very long and slender; hinge reaching posteriorly bevond the 
bases of hind legs: mentum narrow, with sides parallel. suddenly 
widened in its distal fourth; median lobe produced, rounded glide t 
truncate—in front, with a shallow. hardly closed median cleft: mental 
sete T each side, decreasing in length internally: lateral setie 5-4. of 
which but one is on the body of the median lobe. the others being 
upon the long, strong arcuate movable hook: lateral lobe (Plate XLII, 
fie. 1) trifid at its distal end, the divisions each forming simple arcuate 
hooks. of which the innermost— the end hook— is longest and strongest. 

Thorax stout, short. Legs long. slender, smooth. Wing cases 
almost reaching the apex of the fourth abdominal segment. 

Abdomen eylindric, very slightly tapering on the last two segments, 
with stout lateral spines on segments 579, lesser ones on segments 2 and 
4, and with serrulate lateral margins for the entire length. Segment 10 
somewhat compressed, with a sharply compressed dorsal ridge, which 
ends in a high triangular fold whose posterior margins are stronely 
spinose. Gills broad, oblong. with parallel sides, obtuse apices. and 
distinctly segmented axes; color brown. with transverse median and 
basal (this one interrupted on the axis) pale bands. The better pre- 
served specimens show the color to have been pale yellowish or green- 
ish brown, with a transverse row of arcuate marks on the rear of the 
head. indistinet vertical bands on the sides of the thorax. narrow lon 
eitudinal lines on the femora. a double row of brownish clouds each 
side of the abdomen, and two little transverse marks on the dorsum 
of 3-1. 

This species was bred for me by my friend and former pupil, Mr. 
Frank С. Willard, in the Huachuca Mountains. near Tombstone, Nri- 
zona, in July, 1891. Tt was found at an altitude of from 5,500 to 1,500 
feet. The following interesting Ө йй опы de tio ite hant, Aine 
habits are quoted from one of Mr. Willard’s letters: 

The water was a swift little mountain stream that kept appearing and disappearing 
as it flowed down; also a deep reservoir, formed by damming a similar stream in 
another canyon, The water was very cold. The nymphs [of ген ses] Were very 
numerous. They were observed transforming about 10 o’eloek in the Morning, 
ascending the stems of eat-taily and. horsetails about a foot above the surface of the 
water. The imagos were very pale and. flabby for some time after emergence, anid 
even when fully developed they are very sluggish, staying among the thiek grass and 
keeping their wings horizontal, instead of holding them up, az other damsel tlies do. 
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Subfamily AGRIONIN Æ. 
ARGIA FUMIPENNIS (Burmeister). 


Several young specimens, collected at Gotha, Florida, on January 1, 
1897, by Mr. Adolph Hempel. Numerous imagos of this species were 
collected at the same place and time, and no other species of Алуга. 
These circumstances, as well as the structural characters of the nymphs 
themselves, render the supposition very probable. 

Length (very immature) 10 mm., gills + mm. additional, abdomen 
6.5 mm. 

Body thickset and rather short. Head depressed, with moderate 
eyes, behind which the large hind angles are rather squarely truncated 
behind and rounded and scurfy hairy at the sides. The antenne are 
slightly longer than the head. The labium (Plate XLIII, fig. 9) is 
moderate, with the hinge extending posteriorly as far as the meso- 
thorax. Mental sete wanting as in other members of the genus. 
Lateral sete 2 and а rudimentary third. Lateral lobe (Plate ХШ, 
fie. 10) lacking the usual notch that separates the inner margin from 
the end hook. | 

Legs short. Wings reaching only the base of the second abdominal 
segment. 

Abdomen rather short, cylindric, with the segments decreasing 
slightly in length apically as far as the ninth, the tenth being slightly 
longer than the ninth. Gills oboval, dark colored, the laterals, carinate 
for a distance from the base, the carine being low and spinulose and 
extending outward three-fourths of their length. Color dark, with 
а transverse blackish band near the apex. 


ARGIA sp.? 
Plate XLII, fig. 4. 


This species differs from other known species of the genus in the 
possession of strongly triquetral gills, the lateral lamelle possessing a 
high, sinuate lateral carina extending to the apex. The species appears 
to belong to tepid or mineralized waters in the Rocky Mountains. 
Full-erown specimens are from Bright Angel. Arizona, collected by 
Messrs. Barber and Schwarz on July 13, and from White Sulphur 
Springs, shore of Great Salt Lake, Utah, collected by Messrs. Hubbard 
and Schwarz. There are younger specimens in the Illinois State Lab- 
oratory collection, obtained by Professor Forbes in the Yellowstone 
Park, and Professor Cockerell has taken immature specimens of it in 
the tepid brooklets that flow outward from the Las Vegas Hot Springs 
in New Mexico." 

Length, 12 mm.; wills, 4 mm. additional; abdomen, T mm.; width of 


= 


head, + min.: of abdomen, 2.5 mm. 





a These аге the nymphs referred to in Psyche, X, р. 136. 
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Body short and stout. frequently inerusted and showing little color 
pattern, little hairy. Head. depressed, subiquadrangeular, with well- 
rounded eves capping the antero lateral angles. and with the hind 
angles rather prominent and very obtuse. and hairy externally. a deep 
notch in the hind margin between the hind angles. Antennae about as 
long as the head, the relative length of the segments for the base out- 

ага being as follows: 1:1.2:3.5:2:1.2: I: 1... Labium moderate, the 
hinge reaching posteriorly as far as the mesothorax. Median lobe 
prominent, its border finely spinulose. Lateral seta: 2. preceded. by 
one or more small spinules. Hook stout, arcuate. T have already 
published a figure of the labium of this species.” | 

Thorax stout, not at all depressed. | Legs short. Wings reaching 
posteriorly well over the fifth abdominal segment. | 

Abdomen short, slightly tapering, the segments beyond the second 
decreasing successively a little in both length and diameter as far as 
the ninth; the tenth distinctly longer than the ninth, and emareinate 
on its apical margin òn the dorsal side. Gills oblong. their margins 
parallel almost to the tip. there tapering suddenly: laterals triquetral 
and concave internally, with a high sinuate external carina extending 
to the apex: dorsal gill with two less developed earinæ on its sides: 
all blackish mottled, with a more or less distinet subapical transverse 
paler bald, and white tips. 


HYPONEURA LUGENS Hagen. 
Plate XLII, йе. 5. 


I have already described this species.” but without tigures. I give 
some figures herewith to aid in comparing with the foregoing nearly 
allied species of Argia. In Plate XLII fig. 5. is shown the nymph 
and also a lateral view of a detached eill lamella. In Plate XLIII. 
fig. 8. is shown the labium as viewed from within. This form is one 
of the most generalized of the . [итлеге (s. str). 


TELAGRION DZECKII Calvert? 


A single full-grown female nymph. collected at Gotha, Florida, on 
January 1, 1897. by Mr. Adolph Hempel. Its slight form. long 
abdomen, and moderately long and slender legs seem to foreshadow 
the proportions these parts have in the adult of the species to which 
they are here referred, and there is hardly any other species inhabit- 
ing Florida to which they could be supposed to belong. The wings 
are unfortunately crumpled within their sheaths. and do not admit of 
an examination of the venation. 

Length, 15 mm.: gills. 5.5 mm. additional: abdomen. 13 mm.: width 


of head. 3 inm. ; of abdomen. 1.5 mm. 


— — — 


« Bull. 68, N. Y. Stue Museum, pl. xiv. figs. сапа 7 
b Psyche, №, pp. 155, 156. 
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Body very slender, with long cylindric abdomen. Head depressed, 
with eyes very large and laterally very prominent, the sides of the 
head sloping behind the eves to the obtuse and senrfy pubescent hind 
angles between which is a deep notch on the hind margin. The three 
basal segments of the antenna (which only are preserved) are in rela- 
tive leneth from the base outward as 1:1.5:3. The labium (Plate 
XLII, fig.13) is long and slender, with the hinge reaching posteriorly 
as far as the mesothorax. The median lobe is rather obtusely promi- 
nent: there are three mental sete each 
side, decreasing in length toward the 
median line. There are six, strong lat- 
eral sete, and the end hook is rather 
short and stout. The inner margin of 
—— — the lateral lobe is rather strongly convex 
FIG. Т.—САСЪА GILL LANELLE OF and terminates in a stout and arcuate end 
NYMPH OF TELAGRION D.ECKII, FROM • . 

AO hook, above which on the end is a row 
of four teeth in a straight row, diminish- 

ing in size externally, the outer angle being nearly a right angle. 

The legs are slender and not very long; eaeh femur shows a faint 
subapical brown ring. Wings reaching the base of the fourtb abdom- 
inal segment. Thorax rather small. 

Abdomen long, slender, cvlindrie; segments 2-8 of equal length, 
the ninth a little shorter, and the tenth half as long as the eighth. 
Gills (fig. 7) almost half as long as the abdomen, narrowly oblong, 
widest just beyond the middle and abruptly narrowed to submucro- 
nate tips, the basal half of both margins of each gill thickened and 
spinous, but not jointed where the thinner margin begins. 





TELEBASIS SALVA Hagen. 


Bred specimens from Mr. F. G. Schaupp collected at Shovel 
Mount, Texas. 

Length. 14 mm., including gills, 3.8 mm.: abdomen. 6 mm.: width 
of head, 3.5 mm. 

Head depressed, much wider than succeeding parts of the body, 
with large laterally prominent eves, low hind angles. a sharp notch 
between them on the hind margin. Antenne 
much shorter than the head is wide. Labium 
short. hinge hardly reaching the mesothorax. 

Legs moderate, scantily spinulose. Wing  Fic.8—M1DDpLE GILL LAMELLA 
cases reaching the middle of the fourth abdom- Siyi TH oF — 
inal segment. Abdominal segments of about 
equal length, cylindric: the tenth a little shorter than the others, 
especially on the dorsal side. Gills (fig. 8) oblanceolate, widest at 
three-fourths their length, and suddenly narrowed to an obtusely 
rounded apex, their margins smooth, marked with a few distant faint 
brown spots, and trachez more or less pigmented. 





— 
— 
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ACANTHAGRION CHELIFERUM Selys. 


This species was reared at São Paulo. Brazil, September 20, 1597. 
by Mr. Adolph Hempel. The following description is drawn from a 
single cast skin, lacking ills and otherwise somewhat mutilated: the 
skin was accompanied by the teneral male imago that had emerged from 
it, and in the same sending were other maturer specimens of the same 
species, serving to render certain the identification of it by direct 
comparison. No nymphs of the genus being known. it is thought 
worth while to describe those characters that are shown by the present 
specimens, more especially because the most important of these are in 
the labium, which is well preserved. 

The nymph measures in total length of body (gills wanting) about 
ПО Чоон. ¢.5 mi.: hind femur, 3 mm. | 

ody and head of the same form and proportions as in Деди 
and f/xchnura. Antenne longer than the bead, the ratio of length 
of segments from the base outward being: 1:1.5:2.2:2.2:2:1.1:1. 
Labium (Plate XLII, fig. 11) moderate, mentum regularly widened to 
the base of the lateral lobes, Just before each of which is à row oblique 
of minute spinules near the lateral margin; one mental seta each side. 
Lateral setze Т, strong; movable and end hooks both well developed, 
the end of the lateral lobe (Plate XLIII. fig. 12) between these hooks, 
thin and rather evenly denticule on its revolute margin, the outer 
angle well rounded. 

Legs slender. scantily armed with minute spinules. Wing cases 


Lum 


reaching posteriorly as far as the apex of the third abdominal segment. 
HESPERAGRION HETERODOXUM Selys. 


This exquisite damsel tly was bred for me by Mr. Frank €. Willard 
in the Huachuca Mountains near Tombstone, Arizona. in the latter 
part of July, 1897. The altitude 
was near 7,500 feet. The situa- 
tion was a deep reservoir of cold 
water, formed by damming a 
stream that flowed through a 
narrow canyon. The imagos of 
the species “spent most of their 
time among the joint-erass that 
grew in the edge of the water.” 

The nymph measures 15 mm.: 
gills, 4.5 "mm. additional: hind 





femur, Ж Foi" width of head. hig. O—LARIUM OF NYMPH OF ILESPER Ve ШОХ 
9.5 amn.: of abdomen. 2 mm. HETERODONUM, THE LATERAL LOBE OF TILL SAMF, 


> MORE ENLARGED, 
Body elongate, slender, grad- 


ually tapering posteriorly. Head wide. with eyes laterally very 
prominent, and the sides broadly rounded behind the eyes to the 
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excavate hind margin. Antenne longer than the head, six, possibly 

seven, Jointed, the last suture being indistinct, the ratio of the seg-, 

ments from the base outward being as 1:1.4:1.8:1.8:1.1:1:.3? 

The labium (fig. 9) is of moderate size. The mentum is regularly 

widened to the base of the lateral lobes. "The median lobe is moder- 

atelv prominent, smooth on the edge and with straight sides. Mental 

setx four (in one ease on one side three) each side. Lateral lobe with 

six sete, a stout movable hook, three distinct 

teeth on the end above the end hook, and the 

outer angle angulate with unusual sharpness, its 
mareins scarcely edenticulate. 

Pu oe veru op Те legs are rather short. The wing cases reach 
HzsPERAGRION HETERO- posteriorly as far as the middle of the fourth 
— abdominal segment. 

The abdomen is cylindric, with segments of nearly equal length, 
slightly diminishing in diameter toward the end, the tenth segment 
somewhat emarginate on its superior apical margin. Gills (fig. 10) 
oblong-oval. widest just beyond the middle. broadly rounded at the 
ends, and with somewhat darker pigmentation along the axis. 





LEPTOBASIS sp.? 


Four nymphs, not fully grown, collected by Mr. Angust Busch at 
Catafia, Porto Rico, in January, 1599. 

Length, 13 mm.; gills, + mm. additional: width of head. 3 mm.: of 
abdomen, 2 mm. 

Slender, pale, short-legged nymphs, with broad. depressed head, 
large, laterally prominent eyes, behind which the sides slope abruptly 
to the obtusely prominent hind angles, be- 
tween which on the rear of the head is a 
deep and well-rounded excavation. Anten- — 
næ longer than the head; ratio of segments тс и. ett LAMELLA OF 
1:1.8:15:1.1:.0; £L алиш шо са о SU 
its hinge reaching backward as far аз the С 
mesothorax, its median lobe very prominent, with serrulate margins, 
the serrulations directed laterally, and, therefore, in opposite directions 
on the two concave sides. One mental seta only each side. Lateral 
sete, 9. End of the lateral lobe above the end hook with a series of 
4—5 minute recurved denticles, diminishing in size to the outer angle. 

Legs short and rather slender. Wings reaching as far back as the 
apex of the fourth abdominal segment. 

Abdomen cylindric, the segments of about equal length, or the two 
hindmost slightly shorter than the others and narrower. Gills (fig. 11) 
oblong, obtuse at apex, with a broad longitudinal diffuse pigmented 
axial tract, and pale margins. Each gill is divided transversely across 
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the middle by a suture into two parts, of which the basal is thicker 
and more strongly chitinized and. has spinulose edves. On the dorsal 
side the brown of the skin is divided hy a pale, narrow, longitudinal 
line, close beside which is a pair of blackish dots upon the apex of each 
segment. 
PEON ALIONS OF PLATES. 
Prine NX VIT. 


Fig. l. Nymph of Gomphoides stigmatus from Texas. 

Nymph o£ Phyllogompluis athiops? from the Congo. 
Labium of the same. 

Nymph of Ophiogomphus bison from Lake Tahoe. 

Part of labium of saime. - 

6. Cast skin of nymph of Gomphus minutus from Florida. 
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POATE ANNIN. 


Fig. 1. Nymph of Stauropllebia reticulata irom Nicaragua. 
2. Labinm of same. 
э 


o. Nymph of Cordulegaster dorsalis?, with labium partly opened. 
4. Nymph of Paltothemis lineatipes from California. 


PeATE М 


Fig. 1. Cast skin of nymph of ваг longipes? from Jamaica. 
2. Nymph of Anar guttatus? from Java. 
3. Nymph of „хелпе galapagoeusis from Chatham Island. 
. Nymph of Tramea enryale? from Java. 
5. Nymph of Pantala flavescens from Java. 


PEATE A LE 
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. Nymph of Rhyothentis plullis? from Java. 
Lateral view of the same. 

Хушрһ of Crocothemis servilia? from Java. 
Nymph of Orthetrum lepturini? from Java. 
Lateral view of the same. 

Nymph of Trithemis aurora? from Java. 
Lateral view of the same. 

8. Nymph of Diplacodes trivialia from Java. 

9. Lateral view of the same. 
10. Nymph of Trithemis auinuscula from Florida. 
11. Lateral view of unidentified Libellulid nymph from Java. 
12. Dorsal view of head of same. 
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Peate ALII 


. Nymph of Libellula saturata from California. 

vinph of Dythemis velor? from Texas. 

of Arehilestes grandis from Arizona. 

Nymph of Irgi sp.? from Rocky Mountains (hot springs). 

. Nymph of Zyponeura lagens from New Mexico (gill detached). 
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PraTE NEE 


Fig. 1. Labium of nymph of Gomphoices stigmatus. 

2. Labium of nymph of Gomphus minutus. 

3. Labium of nymph of Gomphus confraternus? 
Labium of nymph of Gomphus sobrinus? 
Labium of nymph of Drogomphus spoliatus. 
Labium of nymph of -Esehna galapagoensis. 
Lateral lobe of labium of nymph of Archilestes grandis. 
Labium of nymph of J/yponeura lugens. 
Labium of nymph of Argia fumipennis. 
Inner view of lateral lobe of the same. 

11. Labium of nymph of utcanthayrion cheliferum. 
12. Inner view of lateral lobe of the same. 
13. Labium of Telagrion «ескт? 
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PLAT МЕГА 


Fig. 1. The wings of Trithemis aurora 7. 
2. The wings of Trithemis minuscula. 


о 


3. The wings of Diplacodes trivialis. 


